Wheat embryo DNA polymerase A reverse transcribes natural and synthetic RNA templates. Biochemical characterization and comparison with animal DNA polymerase gamma and retroviral reverse transcriptase.
Wheat DNA polymerase A has been purified from wheat germ. The previous purification procedure (Castroviejo, M. et al. (1979) Biochem. J. 181, 183-191; Tarrago-Litvak, L. et al. (1975) FEBS Lett. 59, 125-130), has been improved leading to a higher degree of purity. Several biochemical properties of the enzyme are described. Interestingly, wheat DNA polymerase A is able to copy natural poly(A)+ mRNA into cDNA, in a way that is similar to that of the human immunodeficiency virus reverse transcriptase (HIV-RT). All four dXTP and the oligo dT primer were required for cDNA synthesis. The cDNA product was completely digested in the presence of DNase I and predigestion of the mRNA template with RNase decreased dramatically the cDNA synthesis. The animal DNA polymerase gamma can not copy natural mRNA. Substances, known to alter the enzymatic activities have been used to compare enzymes properties. In the presence of glycerol, ethidium bromide or spermine, wheat DNA polymerase A, HIV-RT and DNA polymerase gamma behave similar and they differ from animal DNA polymerase alpha. Nevertheless, DNA polymerase A is more resistant than HIV-RT and DNA polymerase gamma to the chain terminator ddTTP, while the wheat enzyme is more inhibited than DNA polymerase gamma but more resistant than HIV-RT in the presence of N3-TTP.